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A Research on Control System of Multi-rotor UAV

Self-precision Landing
Zeng Zhen-hua', Zheng Hui-feng', Zhu Yu-Jie', Luo Zhi-Yong’
(1. School of Automation, Guangdong University of Technology, Guangzhou 510006, China; 2. Guangzhou Ufly Information
Technology Co., Ltd., Guangzhou 510006, China)
Abstract: In view of the problem of positional oscillation and speed overshoot in the position control mode of
multi-rotor UAV landing, the speed control method is adopted to land and a complete closed-loop speed control
system constructed for precise landing. Firstly, the overall framework of UAV precise landing speed control system
is established; secondly, the coordinate system of UAV landing and the transformation between coordinate systems
are constructed; then, the outer-loop speed PID(Proportion-Integral-Derivative) control system and the fuzzy
adaptive speed PID control system are designed; and finally, the performance tests and comparative experiments of
the two control systems are carried out. The results show that the UAV can successfully land on the ground target
under these two control systems, and the fuzzy adaptive speed PID control system has a higher landing accuracy,
which is less than 0.13 meters. It can be seen that the multi-rotor UAV has realized the autonomous precise landing

by adopting the fuzzy adaptive speed PID control system.
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Table 1 Summary of experimental results

SEIG AR Rt % i R 4 BRE ez
SEGL JRyE ] R (A B ) 11.25 0.025
T4 FEPIDE il 2 G0 (P 1l 3%) 450 0.010
1 T REPIDA% i FR G0 (PHZ Il %) 6.05 0.025
J# [EPIDYE i R G (PD% il 3%) 2.20 0.002
B PID% i R G5 (PIDYE 1 2%) 1.60 0.020
SEI3 FOB A & B PIDE | A 4 1.10 0.002
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K& U 2HT R
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Table 2 Landing accuracy of UAV
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BIARIEE0.1 mPAA
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